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Plate  VII. 


A  STUDY  IN  PRECOCITY  AND  PRBMATURATION.         1 83 

gisb  and  precocious  by  domesticity,  so  it  is  with  man  in  the 
biological  furnace.'*  * 

In  conclusion,  the  reader  is  urged  to  remember  that  the  con- 
verse side  of  this  question  is  just  as  important  for  education  as 
is  the  phase  here  presented.  The  existence  of  nascent  stages 
involves  two  dangers.  Particular  instruction  or  training  may 
be  given  either  too  early  or  too  late.  To  treat  the  effects  of 
the  latter  will  require  another  paper.  The  former  has  been 
chosen  for  treatment  first  because  it  is  the  danger  that  educa- 
tional literature  has  most  neglected. 

This  subject  was  proposed  by  President  G.  Stanley  Hall,  to 
whom  also  I  am  indebted  beyond  measure  for  innumerable  sug- 
gestions, for  the  loan  of  rare  books  and  most  of  all  for  his  hearty 
sympathy  and  encouragement.  I  am  indebted  to  the  other 
members  of  the  Clark  University  faculty,  and  particularly  to 
Dr.  Theodate  Smith,  for  suggestions  and  for  assistance  in  the 
collection  of  data.  My  thanks  are  likewise  due  to  Mr.  Louis 
N.  Wilson  and  his  library  assistants  for  their  generous  co-op- 
eration. 

^  Vide  Physical  Edacation  by  Muscular  Exercise,  1904. 


ANENT  PSYCHOPHYSICAL  PARALLELISM.  1 89 

izing  real  modes  of  existence  beyond  itself,  and  as  being  a  func- 
tional outcome  of  the  vital  organization  of  our  real,  extra-con- 
scious, power-endowed  being,  which  is  the  only  genuinely 
substantial  being  in  nature.  For  it  alone  has  the  power  to 
reintegrate  itself  to  essential  identity  of  structure  and  function 
under  a  constant  flow  of  change,  without  which  identical  resti- 
tution there  would  be  no  coherence  nor  steadfastness  in  life,  in 
mind,  and  in  the  nature  we  have  conscious  awareness  of 

It  is  the  sense- revealed  vital  being  that  feels  itself  and  its  or- 
ganic needs  from  within ;  that  perceives  itself  and  its  environ- 
ment by  means  of  sense-stimulation,  that  is  emotionally  moved 
by  recognition  or  anticipation  of  the  sources  of  its  pleasures 
and  pains;  that  volitionally  actuates  its  purposive  movements 
in  order  to  attain  fruition  or  avoid  danger;  that  concentrates 
within  its  momentary  thought  the  systematized  results  of  re- 
membered past  experience  as  guidance  for  its  present  and 
future  conduct. 


BTB-HOVBHBNTS. 
Movements  to  same  point,  etc. — Continned. 


SUMHART. 

I.  Tt  is  evident  that  there  is  a  contradiction  between  List- 
ing's and  Donder's  laws  for  torsion  in  eye  movement. 

3.  Experiments  by  the  after-image  method  seemed  to  con- 
firm Listing's  law.  But  there  are  two  sources  of  error — in- 
accuracies in  measurement,  and  false  torsion,  due  to  projection 
on  a  plane  sur&ce,  which  it  is  difficnlt  to  make  allowances  for. 

3.  More  accurate  direct  measurements  show  that  there  is 
always  torsion  with  rotation,  and  the  amount  of  torsion  is  pro- 
portional to  the  amount  of  rotation. 

4.  Donder's  law  holds.  The  eye  has  the  same  amount  of 
torsion  in  each  position  whether  that  position  be  reached  by 
direct  movemement  from  the  primary  position  or  by  two  suc- 
cessive movements. 


PROOF  AND  DISPROOF  OF  CORRELATION.  231 

far  from  starting  with  a  clear  definition  of  General  Intelligence, 
I  had  to  content  myself  with  using  the  term  as  denoting  an 
almost  unknown  X  ''implying  nothing  more  than  a  bare  un- 
equivocal indication  of  the  factual  conditions  of  the  experi- 
ment.*'* To  solve  this  X  I  proposed,  and  have  since  been 
gradually  carrying  out,  a  long  investigation  upon  strictly  ex- 
perimental lines;  the  results  up  to  now  do  not  corroborate  the 
popular  assumptions. 

*  Page  250. 


336  ARNKTT. 

conscious  of  taking  the  figures  in  such  an  order  as  to  bring  the 
larger  digit  first  if  there  were  anj'  considerable  difiference  in 
size,  thus  8  and  3  were  added  by  preference  as  8-f-3  even  when 
presented  as  3-hB,  but  the  tables  again  show  no  lengthen- 
ing of  the  time  to  correspond  to  such  a  re-arrangement.  In 
fact  one  cannot  but  ask  himself  whether  the  conscious  re- 
arrangement may  not  have  followed,  rather  than  preceded, 
the  announcing  of  the  sum — the  associative  reaction  having 
taken  on  a  characteristically  motor  form. 


STUDY  OF  ATTENTION.  415 

i"-35"  I"- 30" 

400      3.50      3.75      3.75  4.25        3.25        4.00 

14.0      13.5      13.0      13.0  13.5        13.0        12.0 

3-5  3.8 

13.3  12.8 

Daring  reaction :      R  is  somewhat  inhibited ;     there  is  one  deep 
inspiration. 

V  falls  slowly  to  the  end  of  reaction ;    then  rises  during  recovery. 

Exp.  2.    Sabine. 

i'^— 49'  i' — 32*' 

R    350    350    350    3-25    3-75        350    4.00    3.75    3.50    3.50 
P     12.0    12.0    12.5    12.5     12.5        12.0    13.0    12.5    12.0    12.5 

3.5  3.6 

12.3  12.4 

i»— 30' 

325    2.75    3.00    3.25    3.25 
12.0    12.5    12.0    12.0    12.0 

3.1 
12. 1 

During  reaction:    2  R  are  inhibited  (just  after  signal);  for  20'  depth 
is  normal;  then  4  hypemormal  R  followed  by  3  inhibited  R, 

V  falls  slowly  throughout  reaction;   reaches  minimum  at  end  of 
reaction;  rises  during  recovery. 


Exp.  3.    Sabine. 

I '—39' 

I  "—42' 

R    350    350    3-0O 
P    11.5    130 

3.50                  3.75 
12.0                  13.5 

3-75    3.75    4.00    3.75 
14.0    14.0    13.0    12.5 

35 
12. 1 

1^-60'' 

3.8 
13.4 

325    325    350    325    3.50 
12.0    12.5    11.5     12.0    11.5 

3.25 

11.5     11.6 

3.3 
11.8 

During  reaction:  1  R  \s  deeper  than  normal;  inhibition  sets  in  and 
reaches  maximum  at  the  middle  of  reaction.  It  gradually  lessens  to 
the  end  of  reaction . 

V  falls  slightly  after  first  signal,  rises,  then  falls  steadily  to  near 
the  end  of  reaction.    It  rises  sharply  and  steadily  during  recovery. 

Exp.  4.    Miss  Jenkins. 

I '—39"  I  "—55" 

R    330    300    3-45    327         360    400    3.95    3.95    3.80    3.40 
P     II. 5    II. 5    12.5    12.3  12.5    13.0    12.5    12.0    II. 5    12.0 

327  378 

II. 9  12.2 

1*^-38' 
405    3.40    3.05    3.37 
12.0    II. 5    II. 5    II. 8 

3  46 
"•7 


STUDY  OP  ATTENTION.  417 

Bxp.  8.    Miss  Andrus. 

R    2.80    2.50    2.70    3.10  2.95    2.95    3.00    3.08 

P     10.5     lo.o    ii.o    ll.o  II. 5     II. 5     II. o    12.3 

2.83  2.99 

10.6  II. 5 

I*— 59-5' 
R    1.75    1.80    2.25    2.00    2.75    2.87 

P       II.O      II.O      II.O      II.O      II.O      II. I 

2.23 

II.O 

Dnrin^  reaction:  the  height  of  R  is  increased. 

V  is  diminished . 

Bxp.  9.    Baird. 

1^—40*  I* — 39*^ 

R    2.25    1.90    1.85  1.75  2.25    2.25    2.35    2.50 

1.92  2.43 

I'-  50' 

2.75    2.25    2.50    2.05    2.20 

2-35 
Daring  reaction:  R  is  greatly  inhibited.    V  is  diminished.   {P  is  not 
legible.) 

Ezp.  10.    Sabins. 

I''— 48^  I''— 32.5" 

R    3.00    2.75    2.90  3.45    3-43  360    365    3-55    3-33 

P     135    13-5  13-0    13-7  I4-0    I4-0    I4-0    15.0 

314  3-53 

13*4  14-2 

I"— 51 -5" 
3-50    3-25    3-20    3.00    3.00    3.00 
13-7    13-5    I4-0    135    12.5    13.0 

331 
13 -3 
Daring  reaction:    R  is  inhibited  after  the  first  and  the  second  sig- 
nals. 

V  falls  to  a  low  level  in  the  middle  of  the  reaction  and  rises  to  the 
end  of  reaction. 

Exp.  II.    Sabinb. 

i"-34"  I' -32.5" 

R    325    3.15    3.01  3.65  3.35    3.55    3.40    3.60 

P    14.0    13.2    13.5  14.4  13.2    12.7    13.5     16.0 

327  3.47 

13-7  138 

I"— 77-5* 
3-75    3-20    3.50    3.15     3.30    3.00    3.07 
135    137    14-0    U-o     130    13.0    13.0 

3.28 
13-4 
Daring  reaction:    R  is  inhibited  more  daring  the  first  half  of  reac- 
tion than  the  last. 

V  is  diminished  daring  the  reaction. 
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I"—  50" 

2-75    3.45    2.40    2.50    2.25 
12.25    12.5    12.5    12.5    13.0 

2.47 
12.5 

Durine  reaction:  R  is  inhibited.     The  plethysmoffraph  functioned 
as  a  sphygmograph.  v       J      ^    v 


Exp.  31. 

Baird. 

I"—  \Qf' 

I"—  40" 

R 

2.40      2.10      2.45 

2.40                       2.45      2.25      2.75 

2.45 

P 

12.5      12.5      12.5 

12.75                        12.5      12.0      12.0 

"•5 

2.33 

2.47 

12.5 

12.0 
I"—  50" 

2.60 

2-45    2.45    2.25    2.65 

12.5 

12.0    12.0  12.25    12.5 
2.48 
12.5 

Daring  reaction:  R  is  inhibited;   K  falls  at  first,  bnt  rises  gradually 
to  the  end  of  the  reaction. 

Exp.  32.    Miss  Jbnkins. 


I"—  50" 

I"—  40" 

R    2 
P     - 

•80    3.05    3.15    3.50    3.45 
—    13.5  12.75    130    13-0 

4- 
12. 

00    3.90    3.90    4.25 
75  1325  1325  1350 

319 
13  0 

4.00 
131 

I"—  40" 

4.00    3.80    3.75    3.90 
135  1375    I3-0    13.0 
3.86 
13-3 

During  reaction:  R  is  markedly  inhibited, 
for  a  slight  fall  after  the  first  signal. 

Kis  unchanged,  except 

Exp.  33. 

Miss  Jsnkins. 

I''—  40" 

I"—  40" 

R 
P 

3-70    3-85    380    3.00 
13.0    12.0    13.0  13.75 

3  58 
12.9 

3-8o    3.95    3.75    3.75 
12.75    130    13-5    I3-I 
3.86 
130 

I"-  55" 

370    3-75    3-50 
1375    135    13-5 
360 
13-4 

3-55 
135 

3.60 
13  0 

During  reaction:    R  is  inhibited.     V  is  very  slightly  diminished. 
The  respiratory  oscillation  is  markedly  suppressed. 

JOURNAI,— 2 
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I "—  27'' 

4-05   4-00   3.50 

130    '3-4     12.8 

3  85 
13.0 

During  reaction:  R  is  inhibited. 

Exp.  54.    Miss  Jenkins. 
Question:  Mai  thus*  doctrine  of  population  and  food  supply. 

R    4.00    3.90    3.25    2.14  3.90    4.00    3.75    3.57 

P   135     13-5     M.o  13.1     13.0    13-1     ".8 

332  380 

13-6  13.0 

I"— 50" 

3-75    2.95    3.00    3.Q5    3.10 
13.2    13.6    12.5    12.5    12.6 

317 
12.8 

During  reaction:    R  is  inhibited,  but  more  during  the  first  half  than 
in  the  last.    The  inhibition  continues  for  14"  in  the  recovery. 

Exp.  55.    Bai&o. 
Question:    Arrange  names  of  philosophers,  as  in  Exp.  51. 

I"— 55"  I"— 20" 

R    2.80    2.60    2.20    2.75     2.70    2.80  2.50    2.90 

P   11.9     11.4     11.4     II. 7     11.5     11.8  II. 7     11.7 

2.64  2.70 

II. 6  II. 7 

I"— 58" 

2.95    2.70    2.30    2.55    2.50    2.70 
11.6     11.5     11.4     II.O     II. I 

2.61 

II-3 

During  reaction:     R  is  decidedly  inhibited.     V  sinks  greatly.     O 
reports  that  the  question  was  easy. 

Exp.  56.    Baird. 
Question:     Relation  of  mind  to  body  in  Descartes'  philosophy. 

i''— 36''  I"— 38" 

R    3.00    2.50    2.45     2.60  3.00    2.50    2.75     2.50 

P   11.9     II. 5     II. 9     12.0  11.9     II. 7     II. 2     II. 2 

2.63  2.68 

11.8  11.5 

2.90    2.45    2.40    2.30    2.50    3.00 
II. 3    II. I     10.5    10.8    10.6    ii.o 

2.59 
10.9 

During  reaction:    R  is  inhibited  and  V  falls  very  decidedly.     O  re- 
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During  reaction:  R  is  progressively  inhibited.  V  falls  between  the 
beginning  and  end  of  reaction,  tending  to  rise  toward  the  end.  There 
is  a  fall  in  K  after  the  second  signal.  Daring  recovery  K  rises  steadily 
until  2^'  from  the  end ;  at  that  point  it  falls.  O  reports  difficulty  in 
getting  hold  of  beats:  that  was  unpleasant.  During  the  last  part  of 
the  recovery  the  arm-rest  became  very  uncomfortable.  The  last  25*^ 
of  the  recovery  is  divided  into  periods  of  5'  each. 

Exp.  86.    Sabinb. 

I '—44'  I ''—22.5' 

R    3.30    300    350    350    3«>         3-8o    3.85    3.63 
P  16.0    16.0    16.0    16.5    16.7  15.6    15.2    15.0 

5.30  2.76 

16.2  15.2 

i"— 53-5' 

323    3-40    3-15    3-40    449 
16.1     16.7     15.8    16.2     15.8 

3.53 
15.9 

During  reaction :  R  is  inhibited  more  during  the  first  part  of  the 
reaction  than  the  last.  K  falls  deeply,  attaining  a  minimum  about  the 
middle  of  the  reaction.  O  reports  that  he  misunderstood  the  direc- 
tions, supposing  that  he  was  to  hear  a  difference  tone. 

Bxp.  87.    Baird. 

R    2.40    2.30    2.50    2.35    2.65    2.57  2.09 

P   10.3      9.8    10.4    10.2    10.8    10.5  lO.I 

2.46  2.09 

10.3  10. 1 

2.40    2.35    2.20    2.15    2.05    1.85 
lo.o    lo.o      9.8      9.6      9.4      9.1 

2.16 

9.6 

During  reaction :  R  is  slightly  inhibited  at  first ;  but  is  progress- 
ively suppressed.  V  at  first  rises,  then  falls  considerably ;  the  mini- 
mum is  attained  after  the  reaction. 

Exp.  88.    Baird. 

l' — 63'  1' — 21" 

R    2.20    2.25    2.20    2.50    2.00    2.00    2.00        2.25    2.20    2.45 
P   lo.o    lo.i      9.7    10.2    lo.i    lo.o    lo.o       lo.o    lo.i      9.5 

2.16  2.29 

lo.o  9.9 

I  "—40' 

1.95    2.10    1.90    1.75 
10.5    10.7    10.2      9.2 

1.92 
10. 1 

During  reaction:  R  is  very  greatly  inhibited.  V  first  rises,  then 
falls  precipitately. 
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ice,  was  drawn  over  the  skin  on  the  inside  of  the  arm,  just 
above  the  elbow.  O  was  asked  to  attend  to  the  number,  char- 
acter and  intensity  of  the  cold  sensations. 


Exp. 

91- 

Miss  Jenkins. 

i'-3i.5^ 
R    3.65    4.00    4.08 
P  12.0    12.4    12.6 

3.91 
12.3 

I '-65 

I '--29.5' 

4.38    3.15    3-33 
11.7    12.2     10.8 

362 

"5 

3.90    3.50    400 
II. 7    11.6    12.0 

3.65 
12.8 

.3.86 
11.9 

4.00    4.00    4.00 
12.4     11.6    11.8 

Daring  reaction  :    R  is  mnch 
rises  slightly,  then  falls. 

more  : 

inhibited  at  first  than  later.     V 

Kxp. 

92. 

Miss  Jenkins. 

I '-36' 

1' — 22' 

R    4.00    4.00    3.50 
P  12.0    12.6    12.1 

4.10 
12.6 

4.25    4-i6 
12.5    11.6 

3.90 
12.3 

4.20 
12.0 

I'— 66' 
4.20    4.00    4.40    4.10    4.00    4.40    4.00 

I2.I      12.4      12.4      I2.Z      12. 1      12.0     II.O 

4.21 
12.0 

Daring  reaction :    R  is  irregalarly  inhibited.     V  falls  slightly. 
Exp.  93.    Baird. 


i'-45'' 

i'-i8.5' 

R     2.75     2.95     2.55     2.80    2.50 
P   12.3     12.4     II.6     11.4    12.2 

2.40    2.60 
10.5     10.2 

2.71 
11.9 

2.50 
10.3 

I '--50.5' 
2.60    2.95     2.60    2.75     2 
12.0     12.2     12.0    12.0    12 

.70    2.80 
.3     12.1 

2.76 
12. 1 

Daring  reaction  :     R  is  greatly  inhibited. 

V  falls. 

Exp.  94.    Baird. 

I '-50' 

I'— 19' 

R    3.00    3.00    2.75     2.65     2.35 
P   12.2     12.5     II. 3     11.4     II. 3 

2.00    2.16 

II. I       II.O 

2.75 
11.7 

2.08 

II.O 
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Exp.  98.    Miss  Jenkins. 

I''— 42.5'  i'-i6.5'  I'— 64^ 

R    4.00    3.90    3.50    3.88         3.61    4.20       4.00    3.70    3.70    3.70 
P  13.1    12.9    13.8    13.8         11.6    12.3        12.6    12.3    12.5    12.4 

382  3.90  3.77 

13-3  II-9  12.4 

Dnring  reaction :  ^  is  inhibited.  F  falls  slightly.  O  reports  that 
the  cylinders  did  not  seem  cold. 

Summary  of  Results, 

Attention  to  cold  spots  is  characterized  by: 

i.  Unequivocally  decreased  rate  of  R  (6  out  of  8  cases). 
Unequivocally  increased  rate  of  R  (1  case  out  of  8). 

In  I  case  R  is  faster  than  normal,  but  less  than  recovery. 

ii.  Unequivocally  decreased  rate  of  /*  in  6  out  of  8  cases. 
Unequivocally  increased  rate  of  Pin  i  case. 

In  I  case  P  is  the  same  as  recovery,  but  less  than  normal. 

iii.  Inhibited  breathing  in  every  instance.  For  some  0*s. 
This  change  is  great,  while  for  others  it  is  less. 

iv.  Pall  in  Fin  every  case.  But  the  amount  and  the  sud- 
denness of  the  fall  vary  with  the  O. 

2.  Stimulus:  von  Prey's  Pressure  Hair.  The  hair  was 
adjusted  to  give  liminal  pressures. 

Exp.  99.  Baird. 

I''— 42"  I'-iS* 

R    3-25    3-00    3-10    2.90  2.05    2.50 

P  13.7    13.4    12.4    12.3  II. 2    11.3 

3.06  2.27 

12.9  11.2 

I'— d4' 

2.50    2.55    2.75    2.55    2.60    2.53 
12.3    11.5    11.5    II  7    II. I     11.6 

2.47 
11.6 

During  reaction:  R  is  greatly  inhibited  throughout,  but  more  at  the 
end  of  t£e  reaction,  y  is  unchanged  during  the  first  half  of  the  re- 
action; it  rises  sharply  during  the  second  half. 

Bzp.  100.    Galloway. 

i' — ^42'  i' — 15' 

R    3-75    3-40    3-8o    3-33  2.10    3.10 

P  15.8    16.3    16.0    16.0  13.6    13.8 

3-57  2.60 

16.0  13.7 

I'— 66' 

350    3.50    3.40    3-25    3-55    3-70    3-75 
13.5     14.7     15.1     15.2     15.2     15.2     15.0 

352 

14.8 

During  reaction:    R  is  decidedly  inhibited.     K  falls  markedly. 
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reduce  the  intensity  of  the  tone  below  the  limen  of  audibility, — 
we  find  no  evidence  in  our  experimental  results.  The  com- 
plex from  the  rotating  fork  retains  its  tonal  character  and 
persists, — after  a  certain  minimal  rate  is  reached, — ^with  undi- 
minished intensit}'  up  to  the  highest  rates  of  rotation  which 
we  have  been  able  to  employ.  We  have  found,  however,  in 
the  strain  of  rotation  an  alternative  explanation  for  the  lesser 
intensity  of  the  moving  fork. 

(  To  be  concluded.) 
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